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INTRODUCTION

A 71-year-old woman with extensive medical
history, including type 2 diabetes mellitus,
bipolar disorder, bilateral lower extremity aboveknee amputations due to osteomyelitis, poor
baseline mental status, and chronically bedbound state, was brought in by family for
worsening fatigue and malaise. The patient was
cared for at home and fed primarily through a
percutaneous gastrostomy tube. Her only
reported home medication included
levothyroxine 125 mcg daily. Her family stated
that for approximately 1 month they had been
feeding her ‘‘protein shakes and powders’’
because her other feeds were producing
excessive diarrhea. Initial vitals included a heart
rate of 81 beats/min, blood pressure 117/55 mm
Hg, oxygen saturation 93% on room air, and
temperature 37.8C. An electrocardiogram (ECG)
was obtained (Figure 1).

The patient’s laboratory analysis revealed severe
hypokalemia with a potassium level of 1.5 mmol/L.
Other relevant electrolytes included a total calcium
of 9.5 mg/dL and a total magnesium of 1.7 mg/dL.
The patient was admitted to the medical intensive
care unit, where aggressive potassium repletion
was given via intravenous and enteral routes. The
patient’s potassium normalized in < 24 h, and
repeat ECG showed dramatic improvement in QTc
interval to 435 ms (Figure 3). She was seen in
consultation by nutrition services, who advised
calorically dense, peptide-based tube feeds to
provide approximately 1800 kcal per day. The
patient’s caretakers were educated at length about
providing appropriate nutrition to the patient, and
she was ultimately discharged home.

DISCUSSION
Figure 1. Electrocardiogram demonstrating sinus rhythm with deep, broad T wave
inversions and a prolonged QTc of 720 ms.

Figure 2. Highlighted images of the initial electrocardiogram demonstrating deep, broad T wave inversions best seen in the precordial leads,
as well as T and U wave fusion. Both findings can be seen with severe hypokalemia.

• Prompt recognition and treatment of
prolonged QT interval is imperative to
preventing deterioration to life-threatening
dysrhythmias.
• ECG findings of severe hypokalemia include T
wave flattening and inversions, QT
prolongation, and prominent U waves.
• Commercially available protein powders
should not be exclusively relied on to meet
nutritional needs. Protein-sparing modified
fasting diets have long been recognized to
predispose to QT prolongation and
hypokalemia, with potentially life-threatening
dysrhythmogenesis.
• Emergency physicians should consider a
patient’s nutritional status in assessing for
electrolyte abnormalities and potential cardiac
complications.
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The ECG revealed a sinus rhythm at 80
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leads, and a significantly prolonged QTc
interval of approximately 720 ms. Also
demonstrated well in lead II are prominent
U waves fusing with the T waves (Figure 2).
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Figure 3. Repeat electrocardiogram (ECG) demonstrating dramatic improvement in
the previously identified T wave abnormalities and the QTc, now measured at 435 ms.
The previously noted U waves are not appreciated on this ECG.
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